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(54) An ink |et ptinthead assemWed from parliol width array primheads 



(57) to InkJet prinihead.ftO) is fomied by. asseitK 
Wing a pItiJaUty of partial width array printheads (1 2) Into 
at least twoflxed parallel rows, in which the partial width 
array prinlheads in each row are staggered from each 
other. The length of the rows of staggered partlei width 
array printheads provide for either extended fiwath or 
lull pagewidth pnnUng capaWirty. The overlapping end 
porfions of each partial widlh array prirrthead have an 
equal number of noziles (14) or droplet ejecting kxa- 
Wons therein which are in substantial alignment with 
each dlher. A pixel location Is assigned to each nozzle 
or droplet Reding location with the same pixel location 
ijfiing aligned to the substantiaJly aligned nozzles or 
droplet ejecting locations in the overlapping end por- 
tions of the partiai width array printheads. Each pixel 



location requires multiple ink^droplets in fte range of 
zero to a fixed total from its assigned nozzles or droplet 
ejecting locations. By divkfing the total mm*er of Ink 
droplets to be directed to a pixel location tMitween the 
nozzles or droplet ejecting locations which share a pixel 
locatkxi and changing the ralto of the total number of 
dropielB between the nozzles or droplet e|eot1ng loca- 
tions, these regions of the fiill wWth array printhead 
smooth out the nonnal stttch eftect generaOy present in 
extended or ftJil wWth an^ printheads which are 
assembled from subunils. eo that the mechanical align- 
ment tolerance can be lofaxed beivtfeen the partial wklth 
array prlrtheada without Bacrificing print quality. 
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Descriptton 

[0001] This invention relates lo Ink jet printing sys- 
tems, and more particularly to an extended or full width 
array printhead which has Iseen assembled from at least 
two rovws of staggered partial width arro/ printheads. 
[0002] Conventional ink jet printing systems use vari- 
ous different methods to produce Ink droplets directed 
toward a reoording medium. Welt known devices for ink 
jet printing include thermal, pfdzoelectric» and acoustic 
ink Jet printheads. AB of these teohnologies produce 
roughly spherical Irtk droplets having a 15 to 100 pni 
diameter which are directed towaid a recording medium 
at velocities between 2<10 m/aec. Printers of the ^e 
having full width anray printheads generally have a f bced 
printhead and move the recording medium past the 
fixed printhead at a conatam v^odty, and the printer's 
nucrocomputer or controlier sefectively activates the 
printhead transducers or aotuatoia to eject ink droplets 
onto the moving recording medium in response to 
receipt of infonnsAibn bearing data signals. By control- 
ling the acth^ion of the transducers or actuators rela- 
tive to the oontinuBny moving recording mecKum, the 
printer controfler directs thd elected ink droplets to 
Inpact the recorcfing medium In a specific pattern, thus 
forming an image on the recording medium. 
10003] Printers having full wkith array printheads are 
capable of teter printing than printers having a partial 
wkith array printhead. This is because the partial width 
array printhead must be redprooated beick and forth 
across a stationary recording medium to print swaths of 
Images thereon and then etep the recording medium 
after each suvath of image Is printed a distance equal to 
the Swath height, while the full width array prlntfiead 
prints across the entire vwdth of the recording medium 
bA one time and does not ha^ to paiise the printing 
process for the recording medium to be stepped. Unfor- 
tunately, full widtii array printheads are costly to manu- 
facture In one unitary printhead, and any one of many 
nozzles or dropl^ ejecting actuator theretdr which fails 
to operate properly causes the loss of the entire full 
width array prinfliead. Therefore, most fun width airay 
printheads are assembled from fKuHa! wxHh anay print- 
heads which are either abutted end-to-end or staggered 
in two rows, as disclosed, for e^tample, in US-A- 
5.1 98.054 and US-A^.1 60.946, respectively. 
[0004] In either case, the mechanical assembly toler- 
ances are tight and tight mechanical tolerances mean 
high manufacturing costs. The tight mechanical assem- 
bly tolerances are necessary, for the adjacent end noz- 
zles in either abutted arrays or the overlapping nozzles 
in staggered an-ays must substantially maintain the 
same cenier-to-center spacing of the nozzles between 
the end nozzles In each adqac^ partial width array 
printhead as in the center-lo-center spacing of the noz- 
zles within tiO same partiai width an^y printhead. Oth- 
erwise, there would be printing artifacts, such as. for 
example, gaps for loo much distance between the end 
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nozzles or lines produced when the printed droplets 
overlap at the interlaces between partial width arrays. 
Biidh interfaces between partial width array printheads 
assembled into full width arr^ printheads are generally 

5 referred to as ^stlioh points* or *stftching\ 

PXXIS] US-A^ J 9B.054 discloses a f^icating proc- 
ess tor pagewldth reading and/br wrifing bars assem- 
bled from subuitits. such as inlcjet printhead subunlts. 
At teast two lengths of subunHs are cut and placed In 

TO corresponding containers. An aseentbly robot takes the 
subunits from one of the containers and places the sub- 
units in abutted, end-to-end fasHon on an alignment fix- 
ture and checkB the accumulated positional enor of the 
subunits as they are being assembled. When the robot 

15 detects an error exceeding a preset limit, it chooses a 
subunit of from one of the other containera to connperh 
sate for the detected error 

[P006] US-A-5,057.d54 discloses a modular partial 
bar having a substrate with a lengfh and a plurality of 

ao printhead subunits attached to ona side of the 8ut> 
stratOi each prfothead sutunit being spaced ^m an 
adjacent printhead suburtt These modular partial bars 
are used as building blocks to form full width staggered 
anay printheads. 

S9 [0007] LIS-A-5,160,945 disdoses a pagewldth print- 
head essentied from fully functional roof^hooter type 
printhead subunits. The printhead sutxinits are f«eclly 
mounted on one side of a structural bar. ink is suppGed 
to the printhead subunits by a passageway In the struc- 

50 tural k^ar. The size of the printing zone for color printing 
is minimized because the roofehooter type printhead 
subunits tor each color of ink are mounted on the edge 
of a structumi tsar and then the structural bars, one for 
each color, are stacked on top of each other. 

85 [0006] It is an object of the invention to prodUbe a full 
width array or extended width array printhead from a 
plurality of parlfal width array printheads which have 
been assembled Into two staggered rows and enaisling 
reduced mechanical alignment tolerances between 

•» ac^acent staggered partial width array printheads by 
requiring that each pbcel be printed with multiple ink 
droplets and using ink droplets from each of the over- 
lapping nozzles or droplet ejecting locations at the stitch 
points to print the pixels, A full width array printhead is 

4s generally fixed and prints entirely across a constantly 
moving record medium, and an extended width arr^ 
. printhead contains a plurality of partial width array print- 
heads> but fewer than a fuW width array printhead and is 
generally not fixed. An extended widfii array printhead 

so functions sintilariy to a single partial wkllh array print- 
head, but prints a larger swath on a stationary reoording 
medium which is subsequently stepped by the distance 
of the swalh before the next swath is printed. 
[0009] In one aspect of the Invention, there provided 

65 an ink jet printhead assembled from a pluraTrly of partial 
width array printheads having relaxed mechanical aiign- 
ment tolerances between the partiai width array print- 
heads, comprising: a plurality of partial width an^ 
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prlntheads assembled neariy In al least two parallel 
rows, the partial width array printtieads in each of the at 
least two rows being separated frwn each other and the 
partial width array printheade in one row being offset 
from the partial widlh array printheads in the Other rew, 5 
80 that the partial width anray printheads in the two rows 
are arranged In a staggered fashion wHh their end por- 
tions overlapping, the partial width array printheads in 
the two rows extending for a distance sufficient to pro* 
vide extended or full width printing capabTity: each pai^ 10 
tial width array printhead having at least one linear array 
of droplet ejecting locations, the droiJlet ejecting loca- 
tions In each partial width array printhead in each of 
said at least two rows bong oollinear with the collinear 
droplet ejecting localions In one row being parallel with 15 
the ooHlneer droplet eiecfing locations in tie other row, 
the overlapping end portions of each partial width array 
having an equal mmiber of overtapping droplet ejecting 
locations; each droplet ejecting location b^ng adapted 
to eject a rdurallty of ink droplets to an assigned pixel so 
location wHh the overiapping droplet Meeting locations 
t>elng assigned to the same ptxal location: and means to 
adjust the number of Inic droplets ejedied from each of 
the overtapping droplet ejecting locatlonsp so that the 
total mirhber of droplels required for a pixel location are es 
divided between the overlapping droplet ejecting loca- 
tions which are assigned to the same pixel location. 
[001 0) In another aspect of Une Invention, there is pro- 
vided a method of printing by an ink jet printhead 
assembled from a plurality of partial width array prinfc> so 
heads, so that the mechanical tolerances betweefi the 
partial width array printheads may be fetaxied'without 
impacting print quality, comprising the eteps of*, assem- 
bling a plurality of parfial width array priniheads in at 
least un> linear parallel rows which extend for a distance 3ff 
sufficient to provide an extended or a full width printing 
capability, each partial width array printhead having at 
least one linear anre^ of droplet Meeting locations; spac- 
ing the parfial width array printheads in the Ban>e row 
from each other with 1tie droplet ejecting locations « 
therein being collinear; offsetting the partial width anay 
printheads in drfferent rows from each other, so that the 
partial width anay printheads in ttie differCTtt rows are 
staggered from each other with overia]^g end por- 
tions: aligning the overlapping end portions of the partial 
width array printheads such that each overlapping end 
portion has an equal number of droplet ejecting loca- 
tions, with the droplet ejecting locations in each of the 
overtapping end portions b^g in substantial alignment 
with each other: assigning a pixel location for each so 
droplet ejecting location, with the 8ijfc)Stanljally aEgned 
droplet ejecting locations in each of the overiapping end 
portions being assigned to and sharing the same pixel 
location: requiring tliat ^ch pixel location be capable of 
receiving a range of ink droplets from the assigned fis 
droplet ejecting locations from zero to a fixed total; and 
dividing the number of ink droplets fbr the shared pixel 
locations between the droplet Meeting locations in the 



overiapping end portions of the partial width array print- 
heads assigned tfieretn, so that the mechanical align- 
ment tolerance between overlapping partial width anray 
printheads may be relaxed. 

[P011 ] The present invention will now be d6scrt>ed by 
way of example with reference to the accompanying 
drawingSi wherein like reference numeral^ refer to like 
elements and in which: 

Rg. 1 is a Bchemelic front elevation view of a por- 
tion of the printhead of tfie present Invention which 
has been assembled from a plurality of partial width 
array printheads; 

Rg. 2 is an enlarged view of the overiapping end 
portions 01 the two staggered partial width anrgy 
primheadB enclosed in dashed line and identified 
by tiie numeral 2 In Rg. 1 : and 
Rg, 3 is a grapMeal representation of the droplets 
par pixel versus inxel positions at the stitch point? or 
overlapping regions of the partial width an'ay print- 
heads which make up tiie prirtihead of Rg. 1 . 

(90121 In Rg. 1 , a schematic front view of a portion of 
a multicotor printhead 10 Is shown in dashed line. The 
printiiead 10 comprises a plurality of partial widtii array 
printheads 12 assembled in at least two parallel rows. 
Each partial widtii array printhead has at least four rows 
of nozzles 14 or, in the case of ^e nozzletess aooustic 
ink jet printheads disclosed, for exanple, in US-A- 
4,697,1 $5. the partial width amay printhead has at least 
fbur rows of droplet Meeting locations 14. Each row of 
nozzles or droplet ejecting locations 1 4 eject a different 
odor of Ink, viz.. black, yellow, magenta, arxl cyan, and 
wh«i more than four rows of droplet ejecting locations 
are used, at least one of the Ink colors is duplicated. The 
partial width aaay printheads in each of the two rows 
are equally spaced from each otiier and the partial 
width array printheads in one row are offset from the 
partial width array printiieads in the other row, with ttie 
end portions 16 of adjacent partial widtfi anay print- 
heads 4n the two different rows overlapping each other- 
For monochrome printing, ot course, each partial width 
anay primhead may Iwe only one row of nozzles or 
droplet ejecting locations^ However, any nunrtber of rows 
of nozzles can be used for monochrome printing: the 
more rowa avafleble, tiie faster ihe printhead can print 
An additional side benefit Is that with mare rows, a lower 
addressing frequency can be used for the same print 
speed. 

[0013] Each partial width array printhead 12 has an 
equal number of droplet ejecting locations or nozzles 14 
per row and an equal number of droplet ejecting looa- • 
tions or nozzles per printiiead witii an equal nuniier ot 
droplet ejecting locations or nozdes In each of the prfrtt- 
heacl end portions 16 tiiat overlap. The droplet ejeding 
locations or nozzles In each row are coWnear and the 
collinear rows of nozzles or dioplet ejecting locations 
ere parallel with each other. Also, tiie collinear nozzles 
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for ejecting the same color ot ink in the partial wkJth 
array prinlheadte In each row are colfinear. A eufftoient 
number of staggered partial width array prlntheads 12 
are assennbled to prov'fde for ertendad wkfth printing or 
pags width printing, and when sufficient for page width 5 
printing, such a printhead Is rafenred to aa a full width 
array printhead. An extended width array printhead la 
on© which has a plurality ol partial width array print- 
heads but the rows of such priniheads do not oontan 
enough partial width array printheade to print acroBB the to 
width of a page. An exterKled width array printhead 
functions rfmllarly to a partial width an-ay printfisad. but 
18 able to print a larger swath of informaHon. This inven- 
tion will be described In the embodiment of a full wkfth 
array printhead. but It is understood that H equally is 
apF^es to an embodiment of an ^dended wrfdth array 
printhead. Ihe m^n difference between the two embod- 
iments Is the length of the prlntheeds. 
[0014] A nozzle or droplet ejecting location 14 lor each 
color of Ink in each partial width array printhead is so 
assigned a pixel kscation. so that multiple droplets of ink 
of each color may impact the same pixel location to pro- 
duce the desired color for that pixel. However, the noz'^ 
zles or droplet ejecting locationa 14 fbr each color of ink 
In each of the two adjacent overlapping end portions 1 6 ss 
of the partial width anray printheads 12 are assigned the 
same pbcel location and the number of ink droplets to be 
directed to the pixel are divided or apportioned between 
the two overiapping end portions. 
0)015] Referring to Fig. 2, the same numl»r of r¥a- so 
zles or droplet ejecting locations 14 are in each adjacent 
overlapping end portxm 16 of the partial width anray 
printheads 12 and a column of the four nozzles or drop- 
let ejecting locatlonG, one for each color, in each print- 
head are somewhat aligned with each oAher and ^ 
assigned a common pixel location 18. In the preferred 
embodiment, the nuntba- of columns of tour nozzles or 
droplet Reding locationa each Is between ten and 
twenty for each overlapping end portton. with ten being 
shown in the TigureG. When multiple ink droplets are 40 
required from each rK»zle or droplet ejecting location 
for each pixel location, the number of droplets from each 
nozzle or droplet ejecting location having a common 
pixel assignment may be varied to provide a smooth 
transition from one partial width array printhead to 4S 
anottier. The transitton between partial wWih an-ay print- 
heads is commonly referred to as a stitch region or 
stitching, as will be explained in greater detail t>elow. 
[0016] Ariy type of dropl6tK>n-demand, partial widtii 
array printhead could be used to provide a full width so 
array printtiead in accordance witii the present inven- 
tion, provkted tiiat each p^el Is printed with multiple ink 
droplets from each r\ozt\e. One type of prirrthead which 
lends itself to multiple ink droplets from one droplet 
ejecting location for each pixel is an acoustic Ink jet 56 
printhead as described, for example, in US-A-4,697.1 95 
and US Application Number 06/337 »913 filed l7y Quate 
at al on 14 Noventi^er 1994. Accordingly, it is the aoous- 
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tic Inkjet type printiiead whtoh is contemplated ior flie 
preferred entbodimenL The very small ink droplets 
which are ejected from the acoustic ink jet printhead. in 
tiie range of two to four picoliters and having a diameter 
of about 16 ^m, enable up to ten droplets to be Reeled 
from each droplet ejecting location of the printhead and 
directed to the same pixel location on the recording 
medium. 

(0017] Fig. 2 is an enlarged view of tiie portion of the 
printhead 10 shovim in Rg. 1 that I& enclosed in a 
dashed line and kientifled by the numeral 2. Inthie view, 
ti^e overlapping end portions 16 of two partial wkfth 
an^ printheads 12. one partial wMtti array printiiead 
fi'om each row. show that a relatively k»osely Ideranced 
alignnient of each of the colurnns of lour nozzlee or 
dvxsplet ejecting locations 14 therein provide the alHch 
region 'S' and tiial the aligned columns In each partial 
width array printhead. as Indicated ti^e center lines 
20, are assigned a common pixel kxsation 18. as 1ndi« 
Gated by tiie arrows 22. In this enlbodiment. tiie last ten 
nozzlee or droplet ejecting locations of each edjacent 
end portion overlap fonns the stitch region "S*. The mui^ 
tiple droplets per pixel for tiiese ten pilosis are delivered 
from both end portions of tiie partial widtti array print- 
heada The number of droplets from tiie two end por- 
tions adds up to the total number of draplete required by 
tine image. The fraction of droF^ets from each end por- 
tion is reduced to zero for tiie last column 24 of nozzles 
or droplet ejecting locations In the respective partial 
wkUh array printiiead (enckwed In dashed fine), arid is 
the fiill nurriber at the column 26 In the terrth position 
firom tiie end thereof (also enclosed in dashed line). The 
printer controller (not shown) scales the droplets to 
smooth out the stBch region based upon a set of calibra- 
tion groundrules established during manufacture of the 
extended or f iJl wkfth array printiiead. The calibraikvi of 
the stitch region may l>e checked periodically by a tech- 
nical representative during maintenance procedures or 
by tiie printer user based upon a set of calibration tar- 
gets which are printed and viewed or by a set of calibra- 
tion targets which are scanned in. 
[0016] The scaling of the number of droplets per pixel 
from zero to the full number fbr each of tiie overiapping 
end portions of the partial wkfth array printheads pro- 
vides a leveling or soft transition from one partial widtii 
an-ay printhead to the next one and wHl minimize or 
eliminate the normal stitch defect In printed images, 
which are generally In tiie form of vertical gaps or over- 
printing. TWs soft transition Is often referred to as a 'soft 
stitch'. Fig, 3 shows a giapiiical representation of tiie 
stitch region of the present Invention, in which the 
number of droplets per pixel from one adjacent print- 
head end portion varies witii tiie other prirrthead end 
portion for tiie pixel locations in the stitch region. In this 
embodiment the overlapping end portions each contain 
the last ten columns of nozzles or droplet ejecting loca- 
tions In the partial ^nridtii array printiiead. with each col- 
umn liaving fbur nozzles or droplet ejecting iocationsi 
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one for eadi colon i.©-. Wack, yellow, magenta, and 
cyan. Rejerring al$o to Rfl. 2. ihe last ten columns of 
nozzles or droplet ejecting locations in one partial wWth 
array printhead are aligned with Die ten columns ot no^' 
zles or droplet ejecting locations in the adjacent other 5 
partial width an^ay printhead with a relatively loose toler- 
ance of about +/- 50 iiffl between centers of the col- 
umns. The ten columns of overlapping nozzles or 
droplet ejecting locations iorm the stHch region S, and 
the somewhat aligned columns print a common pixel. 10 
[00191 In Rg. 3, for ease of understanding the invan- 
tloa the pixels 30 printed by the end portion of a firrt 
partial width artay printhead have been separated from 
the pixels 32 printed by the end portion of a second par- 
tial width array printhead. In this embodiment, the noz- is 
zles or droplet ejecting locations are capable of 
deliwing ten ink droplets each per pi)«^. Referring aJao 
to Fig. 2, the very end column 24 of nozzles or droplet 
ejecting bcations ^eot zero Ink draplete while its 
aligned tenth column 26 from the end eieck the fun w 
number of ink droplets called fbr by the image. The 
number of droplets from the two printheads adds up to 
the total nurri^er of droplets caOed for by the image. The 
fraction of droplets from each column of nozzles or 
droplet ejecting locations from each printhead Is varied 
between them. The nert to last column ejects 10% of 
the required dropl^ whUa Its associated ninth column 
from the end In the other printhead ejects 90% of the 
required droplets, arxi so on for the remalnlrtg ten col* 
umns of nozzles or droplet ejecting locations in the 30 
overlapping end portions. This is graphically illustrated 
1^ the graph in Fig. 3 which assumes all ten ink dropi^ 
are required by each pixel locatk^n for ease of u^de^ 
standing the sealing of the droplets from each printhead 
end portion. The graph 40 of the droplets from the-flrst 9$ 
printhead 30 shows a 1 0% drop in the ejected ink drop- 
lets from each column of nozzles or droplet ejecting 
locations beginning with the ninth column and continu* 
ing until the last column where zero dropletB are 
ejected. The graph 42 of the droplets from the second 40 
printhead 38 shows a 10% gain in the ejected Ink drop- 
lets from each column of nozzles or droplet ejecting 
locations starting with the next to last coiunvi and con* 
tinuing to the tenth column from the end where 1 00% of 
the droplets are ejected to its assigned pixel location. 45 
This smooth variation In the ejected ink droplets from 
the printhead end portions which share common pixel 
locations provides a soft transition from one partial 
widtti anay printhead to the next and minimizes or elim- 
inaf es the normal stitch defect mentioned above. SO 
\p020\ With the eased alignment tolerance require- 
ments between partial width array printheads 12 ena- 
bled by the soft stitching of multiple droplets ejected 
from the each nozzle or droplet ejecting location 14 in 
the overlappng end portions 16 of the printheads for 6S 
each pixel location 18. high quality printing from 
extended or fun width array printheads 10 assembled 
from partial widtii anray printheads 12 are achievable at 



a cost much lese than would be othenivlse necessary for 
rigid, tight tolerance mechanical alignment taught by 
prior art techf^ues. The four rows of nozzles or droplet 
ejecting locations 14 of a partial width array printhedd 
are aligned in columns 28 (Fig. 2) with very tight toler- 
anceSu It is the alignment between printheads which are 
costly and difficult to mairrtaln. Thus, this invention ena- 
bles drapiet placement alignment by ejection timing of 
the droplets In the stitch regions to further simpPffy tine 
mechanical setup of a full width array prir^ead assem- 
bled from partial width array primheads. 
IPO^Il The printhead of the present Invention also pro- 
vides fbr high speed highlight color by using two rouvs of 
nozzles or droplet ejecting locations for black Ink and 
tine other two rows of nczzlee or droplet ejecting k>ca- 
tiDr\s for a single h^htight ootor, so that the print rate 
cxMjId by doubled. Another advantage of this inventive 
prtmhead, is that indMduai parti^ width an^ print- 
heads could be replaced, because the extended or full 
wkitii array printiiead could be recalibrated to vary the 
nuiY^er of droplets from Uie overlapping portions of 
the newly Installed partial widtii array prinfliead to make 
the Image praduoed in the stitch region less noticeable 
to the human eye, even If columns of nozzles or droplet 
ejecting kicatkms of the new printhead Is slightly cfiffer- 
ertt 

Cisinie 

1. An ink jet printhead assembled from a plurality of 
partial width array printheads having relaxed 
mechanical aligriment tolerarxMS beNveen the par- 
tial width array printheads, comprising: 

a plurality of partial wkitii array printiieads 
assembled iineaily in at least two parallel rows, 
the partial wtdth array printheads In each of the 
at least two rows being separated from each 
other and the partial width array printheads in 
one row being offset from the partial width 
array printheads In the other row, so tiiat the 
partial width array printheads in the two rows 
are arranged in a staggered fashion with their 
end portions overlapping, the partial width 
array printfieads being In at least two rows to 
provide an extended width prirtting capability; 
each partial width array printhead haring at 
least one linear array of droplet ejecting loca- 
tions, the droplet ejecting locations in each par- 
tial width an^y printhead in each of said at least 
two rows being coninear with the collinear drop- 
let ejecting locations in one row being parallel 
with the collinear droplet ejecting locations in 
the other row, tiie overlapping end porttons of 
each partial width array having an equal 
number of overlapping dioplel ejecting loca- 
tions; 

each droplet ejecting location being adapted to 
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eject a plurality of ink droplets to an assigned 
pixel location with the overlapping droplet eject- 
ing locations beflng assigned to the same pixel 
location; and 

means to adjust the numl>er of ink droplets s 
ejected from each of the overlapping droplet 
ejecting locations, so that the total number of 
droplets required for a pixel location are divided 
between the overlapping droplet ejecting loca- 
tions which are assigned 10 the same pixel io 
location. 

2. The ink jet printhead as daimed In claim 1 . wha^ein 
the at least two rows of partial wktth arrays extend 
for a distance suff ident to provide a fun widlh print* is 
Ing capabtflty. 

3- The InkJet printhead as claimed In claim 1 . wherein 
each partial width array printhead has at least four 
rows of droplet ejecting locations, the droplet eject- 20 
ing tocations being aligned with each other in col- 
umns: and vrfher^n the overtepping arxj portions 
have between ten and twenty overtapping columns 6. 
of droplel ejecting locationB. 

4. The Inkjet printhead as claimed in daim 3, wherein 
the number of ink droplets ejected from each drop- 
let Meeting location of each overlapping end portion 7. 
of adjacent partial width anroy prlntheads are 
scaled from zero to the full number of droplets so 
required for the commonly assigned pixel locations, 

in order to pro«de a leveling transition from one 
partial width array printhead to another, thereby 
rr^nimizlng normal stitching defecta 

SB 

5. A method of printing from en ink Jet printhead 
assembled from a plurality of partial width an^ 
printheads. so that the mechanical tolerances 
between the partial width array prlntheads may be 
relaxed without Impacting print quality, comprising 40 & 
the steps of; 

assembling a plurality of partial width array 
printheads in at least two linear parallel rows 
which extend for a distanoe sufficient to provide 45 
an extended width printing capability, each par- 
tial width array printhead having al least one 
Qnear array of droplet ejecting locations; 
spacing the partial width array prlntheads In the 
same row from each other with the droplet $o 
ejecting locatlqne therein being collinear; 
offsetting the partial width array prlntheads in 
different rows from each other, so^at the par- 
tial width array prlntheads in the diffarenft rows 
a re staggered from each other with OMertapping es 
end portions; 

aligning tiie overlapping end portions of the 
partial width array prlntheads such that each 
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overlapping erxd portion has an equal number 
of droplet ejecting locations, with the droplet 
ejecting locations in each of the overlapping 
end portions being in a loosely tderanoed 
alignment with each other: 
assigning a pixel location for each drojiet eject- 
ing location, wiBi the aligned droplet ejecting 
locations in each of tiie overtapping end por- 
tions being assigned to and sharing the same 
pixel location: 

requiring that each f^i location be capable of 
receiving a range of Ink droplets from the 
assigned droplet ejecting locations from zero to 
a fixed total; and 

dividing the number of ink droi^ets tor tiie 
shared pixel locations between the droplet 
ejecting focdfjons in the overlapping end por^ 
tions of the partial wktth array printheads 
assigned thereto, so that the mechanical align- 
ment tolerance between overlapping partial 
width array printheads may be relaxed. 

The method as claimed in claim 5. wherein the at 
least two rows of partial wkflh array prth&ieads 
extend for a distance sufficient to provide for fidl 
width array printing. 

The method as claimed in dalm 6. wherein eeoh 
partial width array printhead has at least four raws 
of droplet ejecting locations, each row of droplet 
ejecting locations ejecting a dHferent ooior of ink, 
the droplet ejecting locations in each row bding 
aligned with the droplet ejecting locations In the 
other rows to form columns; and wherein the over- 
lapping end portions of the partial width array print- 
heads have between ten and twenty overlapping 
oolumns of droplet ejecting looations which are 
aligned with an eased toleranoe. 

Tbe method as daimed in daim 7. wherein the 
nunA)er of ink droplets ejected Ibrm each droplet 
ejecting location of each overtapping end portion of 
adjacent, staggered partial width array printheads 
are scaled from zero to the f uH number of droplets 
required for the commonly assigned pixel tocafions 
in order to provide a losing transition from one 
partial width amay printhead to the other, thereby 
minimizing normal stitching defects and enabling 
reduced mechanical alignment tolerances b^ween 
adjacent partial width array printiieads. 
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(54) An ink let printhead assembled from partial width array prlnthaads 



(57) An ink jet printhead (10) is formed by assem- 
bling a plurality of partial width array printheads (12) into 
at least two fixed parallel rows, in which the partial width 
array printheads in each row are staggered from each 
other. The length of the rows of daggered partial width 
array printheads pro^de for either extended math or 
full pagewidth printing capability. The overlapping end 
portions of each partial width array printhead have an 
equal number of nozzle (14) or droplet ejecting loca- 
tions therein which are In substantial alignment with 
each other. A pAcd location Is assigned to each nozzle 
or droplet ^'acting location with the same pixel location 
being aligned to the siAstanfially aligned nozzles or 
droplet electtng locations In the overiapping end por- 
tions of the partial width anri^ printheads. Each pixel 
location requires muli^le ink droplats In the range of 
zero to a fixad total iirom tts assigned nozzlea or droplet 
ejecting locations. By dividing the total nurrtser of Ink 
droplets to be directed to a pixel location belween the 
nozzles or droplet ejecting locations which share a pixel 

looation and changing the ratio of tiie toiai number of 

droplets between the nozzles or droplSft electing loca- 
tions, these regk)R8 of the full widtti array printhead 
smooth out the normal stitch effect generally present In 
extended or futi width array printheads which are 
assembled from subunita, so that the mechanical align* 
ment tolerance can be relaxed between the partial width 



array printheads Without sacrificing print quality. 




HG. 7 



Prttiwd b/ X*iW (UK) Buelnoss SeivloBa 



PAGE 16155 ' RCVD AT 11/1012005 3:12:20 PM (Eastern Standard rime] * SVR:USPTO-EFXRF-6/27* DNIS:2738300 ' CSID:+1 212 319 5101 * DURATION (miHs):ia-16 



NOV. 10. 2005 3:20PM 



+]-212-319-5101 customer 01933 



NO. 2623 P. ]] 



EP0914 950A3 




European Patent 
Offlce 



EUROPEAN SEARCH REPORT 



AppHurivn Nuffltor 

EP 96 12 0262 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Ckalion of documdnl with MicA^joa, whdra approprlatB, 
of relevant paegaoee 



Relevant 
lo cfaim 



CLASSIFIC AHON of tHE 
APPLICATION qwtOLft) 



X 
A 



EP 0 677 388 A (HEVLETT-PACKARD COMPANY) 

18 October 1995 (1995-10-18) 

* column 5, line 1 - column 10, line 44 * 
^ column 12, line 44 - column 14, line 29; 
figures 2-9 * 

EP 0 034 060 A (THE HEAD CORPORATION) 

19 August 1981 (1981-08-19) 

* page 7, line 25 - page 12, line 12; 
figures 1-6 • 

EP 0 677 387 A (CANON KABUSHIKI KAISHA) 
18 October 1995 (1995-10-18) 

* page 4, line 38 - page 9f line 6; 
figures 1-9 • 

EP 0 773 108 A (SEIKO EPSON CORPORATION) 
14 May 1997 (1997^05-14) 

* colufnn 5, line a - column 6« line 13: 
figures 3-6 * 

PATENT ABSTRACTS OF JAPAN 

vol. 12, no. 289 (M-728) *3l36l, 

8 August 1988 (1988-08-08) 

& JP 63 064757 A (RICOH CO LTD). 

23 March 1988 (1988-03-23) 

* abstract * 



1,2,5,6 
3.4.7.8 



841J2/155 



1.2,5,6 



1.5 



Tho present search I'eport has been drthun up for all daime 



PI^C^ of Much 

THE HAGUE 



14 October 1999 



1,6 



1,5 



TECHNICAL nELOS 
SEAfWHED (inlUSIJ) 



B41J 



Rivero, c 



CATeoonv of cited docuuents 



I 
& 
& 



X : pumotory retevoni if t«k«n alone 

y : piutfcularly niavant II combkrad wih ^irwr 

doeumanl of the eategoiy 
A : loahnologlcal ba^vsfrwf^ 
0 : non-^rittQn cli»£lo&tjr* 
p : inttfrmfidLBte documert 



T : trwofy orprtnclila underMio ^ invenUDo 

e : eaifer pStMl doeunwnl. but pubMM orw w 

flrftartha(UkipdB(B 
O : documonl dUd In th« appllcfllhjn 
L : doeumem dted fo^ ollur raa&one 



A : mafnbarof iTn Paiaa r^ly, corrMponding 



PAGE 17/55 * RCVD AT 11110/2005 3:12:20 PM [Eastern Standard Tune] * SVR:USPTO-EFXRF-6127' DNIS:273S300 ' CSID:t1 212 319 5101 * DURATION (mm-ss): 16-16 



NOV. 10. 2005 3:21PM +1-212-319-5101 customer 01933 



NO. 2623 P. 18 



EP0914 950 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 98 12 0262 



This annex litis IM pa»m (amlly members relating <o the pcilenl documonts dted iA iha above-flienHoned Eurepsan saaich repoit 

The membeiaara as oonialned In Iha European Patent Oifiee EDPril 9 on 

The Bxepoan Patent OHice is i«i no liable tor these parHculais whicti era marely given (or he purpose of tntormuoii. 

14-10-1999 



s 



Pttiem document 
oitBd In Bsaich rdpoit 


Pubticarion 
data 


Paifint family 
mombar(a) 


Publication 
date 


EP 677388 


A 


18-10-199S 


US 

JP 


5600354 A 
7276638 A 


04-02-1997 
24-10-1995 


£P 34060 


A 


19-08-I9B1 


JP 


56127460 A 


06-10-1981 


EP 677387 


A 


18-10-1995 


• JP 

SG 
US 


7276643 A 
34969 A 
5696544 A 


24-10-1995 
01-02-1997 
09-12-1997 


EP 773108 


A 


14-05-1997 


OP 

us 


9187932 A 
5790155 A 


22-07-1997 
04-08-1998 


JP 63064757 


A 


23MJ3-1988 


NONE 







§ For r»oi» damiis aboui ihto ^nax : seo omoiai journal of ihe European Patent Office. No. 12/82 



3 



PAGE IS/55 ' RCVD AT 11/1012005 3:12:20 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-6/27 ' DNiS:2738300 ' CSID:^1 212 319 5101 ' DURATION (infn-ss):16-16 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



IJI REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 




□ GRAY SCALE DOCUMENTS 



INES OR MARKS ON ORIGINAL DOCUMENT 



